Central role for cdc45 in establishing an initiation complex of DNA replication in Xenopus egg extracts.
In eukaryotes, chromosomal DNA is licensed to be replicated through the sequential loading of the origin recognition complex, Cdc6 and mini-chromosome maintenance protein complex (MCM) onto chromatin. However, how the replication machinery is assembled onto the licensed chromatin during initiation of replication is poorly understood. Using Xenopus egg extracts, we have investigated the role of Cdc45 in the loading of various replication proteins onto chromatin at the onset of S phase, and found that Cdc45, which required MCM for its loading, was essential for the sequential loading of replication protein A (RPA), DNA polymerase alpha and proliferating cell nuclear antigen (PCNA) onto chromatin. The assembly of DNA polymerase epsilon onto chromatin required Cdc45 but did not require DNA polymerase alpha. Analysis of nuclease-digested chromatin fractions shows that Cdc45 formed a stable complex with either MCM or DNA polymerase alpha on chromatin. These results demonstrate a central role for Cdc45 in activation of the licensed chromatin to form replication complexes at the onset of S phase, and suggest that Cdc45 has a dual role in the initiation of DNA replication: the unwinding of DNA and the recruiting of DNA polymerases onto DNA.